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Tme COILBO TUBINQ SCREEN 

INVENTOR: Bennett M. Richard and Bern* A. VoB 

FIELD OF THE IMVfi^nM 

The Wd of «8 hvertton retatoeto dowrilK^ 

ered on ooBed lubJng where the tuWno can atoo be ai^^ 
scraen tD push it against the weftora 

BACKGROU ND OF THE INVPhip f^ 

In ^flJlcal completions In the past metaBlc sciaens ha^ 
on rigid Of colled tutJing Into a zone h the viieiawrefb^ PHorto 

producing the zone, sand partcies were delivered outsfcla the acreen In a 
techniquelovwwi as gravel paddng. Bcrsens have eiso been uaed that come 
prepacked with a sand layer as an atoinali«« to the tr^^ 
techniques or to be used in oor*«icBon ¥dlh «ie ptooement of aand 
thescreen. The gravel packing procedures espedaByh horizontal coraple- 
ttonsleniwcerlalnBesastowhetherfteaandhadbeensufllcionllydlstitt^ 
unlfOmily In the annular spaee so as to provWe an eflwShw gravel pa^ 
Addfflonally. the gravel packing procedure took valu*le time to acoomplsh 
and required the use of surface equ^pmert to handle the material Ibf place- 
ment In the vwBbore. Another disadvantage of iradWonal gravel paeWng 
procedures b that an annular spaes around the screen had to be left eo that 
the gravel oouu be plaoed there. The end result was the inskle diameter 
wHhln the screen was neoessarBy amal to aflow for the presence of the 
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annutar space. This constriction in size cx>uld also aclv^^ 
dudkm cf tho fomiation to the surface. 

In certain (MOng teclMques« partioulany in unconsoOdatad for^ 
mations, the drimng mud wwld fcKm a barrier adjacent the waimore which 
cause 8td»e({iieni pbjgi^ 
afid gfBMl packs behg deployed. 

A more ideal Gituafion for producing a fornial^ 
in its driOed state 80 as to creale the least amount of disturtMnce to the fo^ 
maSon which has just t)eendriled. Traditional techniques leaving an armular 
gap which would be gravel padced, further involved r^ of damaging the 
formation in the gravel packing process, such as when situaficms occurred 
that wouU allow flidd to convey the gravel to also apply hydraulic foroes on 
the farrnalton as weU as InoornpaBbiDlies 1)^^ 
used to convey the gravel 

SUMMARY OF THE INVBfnON 

One of the ot)iect8 of the present iitvenlkKi is to allow a weH to be 
produced through a screen wiOioutttie need tbre gravel patik. This oljjective 
is accompGshed tyy the ii^acement of an dependable screen that can move 
radially outwardly when placed at the desired kxeOon against the weilbore 
arid be porous enough wRh eufOdent open area to lAow producikm ftom the 
formatioa Another obieciivete to be aUe to ^tsflyplwe the screen in the 
desired location. This (AjecHve is met in one way by using cofied tubing 
which can be preperfocated for a support for the screen. Another ob|e<*ve is 
to protect the screen during deliV9iy to the desired tocation in ^ 
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«v«are*«herd«cribedbelowhihed«e^ 



ment 



RqutbI isft«eoaonalvfcMfofad««edi^ 
tuse}(panddd against the weObora. 

Rgure 2 18 the secBon vfew atong Bhe« 2-2 of Figure 1 ^ 
ng«e3tethe«edIc«vle«fCfFlBUie2 shown 
inner tube against the flieriflg maisflaL 

FiBure 4 b a segment whh* c«, to «tf «| longnud^ 
flexible tubing whiaigtve»undeiMt««jpporttofl^ 

The preferred embodlmeiiltelluslratod In operaBb^ A 
oofledtubhgieoiiocarileeaoorftwwlenglhof tubing 
ofwwchlspreten*lymadelh)map«toraiedn««e« 
AseeenlnFiguie4.segmertl2ha»apluia8^ofpeffcntften,i4w^ 
bea,n«H^h«yofdereaheriandomorl««pealingpaIle,n. Theaegment 
I2canbepunc*edtbrtheholeel4crtheholeel4canbeplaoedthereinaiy 
otherknown technique and to aivoider. Thedesftabtegoaltetohweap- 
P»«»lniatel/a30or40pcfoem open ana t«*«nthe8eff^ 
atiMrshape. Theeeginentl2cenbeioBedkmgliudihall|rsothatedge» 
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16 and 18 arebrouotttogetherto make a k>nglluM 
or otherwise dosed up. AftemaHvely. the segment 12 can be spWiy wound 
so that edges 16 and 18 come together in a centlnuoua ipM sMvn. wH^ 
advantage in spfral windmg bomg thai a partioulv ouWde diameter of a 
tubular ccnSguraHon can be obtained wtth any given wkSh of aegment 12. 
TNs should t)e compared to loling the segment 12 hto a lutw wlwr» te 

dfltennlnesthediametBrof thetutMOMtisfcRned when edges 1« and IB am 
alHpwd and Joined in a technlqiie wen known in the art 

The openings or holes 14 can 1)0 put on the hitjing made from aagment 
12 for only a portion of the coiled tubing siring 20. The segment 12 can baas 
long as thefiitfshedcofled length ofthe tubing 20 with openings 14 (riaeadat 
the dedred locations. Using conventional surface eqidpment and reel 10. the 
fleKible tubing 20 can be qtdddy run Irtto the wentxtte 22 to plaoe the perfo- 
rated segment or segments at tho desired locations. 

njM» 2 shows in secfion the tube 20 made from the segment or seg- 
ments 12 along wfth openings 14. Wrapped around the openbtga 14 is an 
opened grid stnidure which can be made from metalBc or composRe or other 
nonmeudliematorials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cell fitter media 28. In the pcefen«d embodiment, the 
media 28 is made of Vlton and is an open ceO stnicture akin to a sponge 
material such as is available from Mo^tcs Flubber Company of Fort Worth. 
Texas under Product No. 10292. Ttto opening size can be made to suit The 
signiScant feature of the tiltoring material 28 Is that it is flexible. Thus, when 
the strbtg 20 is preformed Into a oomigated shape as shown in Rgure 3, by 
using loxmn tecMques such as pulling It through a dte. the 1^ 
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cantfienb»a|]p68dov«ta8slmminPi0iM3. Thmailar. when Ihe mate- 

rial 28 b propwty posittofied In 1h0 wrtlbom. a 

iretod •chemaBea^f «B 30 h F(o« 1 can be hsBitBd fcto fte ^ 

the inilial ahape shoiim in ngim S and a)«)and Ihe sM^ 

niaterW28toanNind0dchapt«ahovminFidi«o& As insult, the finer 

nialetW«iMchltflodbto«g«nndsirf^ 

of tuMar 20 changes from tfot of FIgiiraS to ttMtt of Figure 2. 

Acorarmaleriai 32ean ovattay the filtor mataiW 28tefuuihg 
as to protect the fillBrnnlBrtal2Bftom gauges or GUIs duri^ The 
material can bsathin sheet wMoh snaps upon the sflghtest 69^^ 
coougsted tubular 20. ttcanbeaelsstemeriematsriallhatlReiailyrlpaatlhe 
sQghte&tuxpuiisten of ihaundet^ combated 1ubUte20 as shovm in Figure 
3. Olh8rinateflateforlhsoovsra2canbeempiayBdiriBtoutdepaffingfroin 
the spirit of Ihe Iwenlion or. in a paMar appBcallon. Ihs eovw 
eliminated. AmaterialwhlchdiS30lMsorischen*aByallaciadom 
also be employed asaoow32suchthatllwW no longer be In the *rey%i^ 
it is desired to put the weo In predUcBon. 

Signifieam e)q)an8lons volunisHcaliy can be obtidned in 
shape of the tubUar20 torn iheoBin^iBtedahaps. such as Show fbrSKsm- 
ptoinFlgureStotheioundedshspsaBshowninFigureZ Whfeapaittouiar 
four-lobe arrangement of the conugated shape to ahown kt FKlure 3. oOter 
Initial shapes are wftMn the puMew of the InvonHon. Ihesignilcant thing Is 
that the wderiyfrig Guppoit Gtnjcluresihicit oomprtsesfliecQnugatod segment 
of tfie sirir« 20. as shown in Figure 3, is capaNe of volumelrieaily e9q)andkig 
so as to bring ihs filter material 2S Into contact wiih the weObore as drilled. 

s 
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TlieWiiacomjgated shape also pemiHs insertion In The 
Initial shape does not have to be comigated. It can be lound and be ex- 
panded downhole. 

Thbtechnkjuebpaittadarty advantageous hundar-^jianceddr^ 
where drcutaSng mud is not used, in these dtu^Bons. pafficidajty where 

Shale Is encotrtofBdllhBadwrtaoeoliWs type of drt^ 
use of the apparatus and method as desctfted. The MM stable of ttw 
weilbore is retained by the assembly vvhen the sMig 20 Is expended under 
the filler material 28 80 as to push the filler malBital 28 up agMtheweflbore 
34. In so doing, thefomtalion can be allowed to fiowthraughthef^ 
riaJ 28 wtthout the presence of an annular space around the outsido of the 
filtermateiiaL The traditional gravel packing is eiiminatad aid the flow area 
within the tubular 20 after it has been expanded to a rounded shape is larger 
than it otherwise would have been using a traditional gnn«l pack which 

requires the annidar space for the gravol neoessSaling a smaOer inside dtam> 
eier inside the screen. 

It should be noted that it is within the purview of this invention to pro- 
duce a fomtation through the use of a coiled tubing sMng such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in oorifunclion with tradWonai graivei padc tech- 
niques to produce a fonnation. In the preferred embodiment, the open ceH 
fWerrnatertal 28 preferaWy made of an rtastic preferably elastomwfcnwterlal 
euch as VHon is overiaid on the corrugated tubular 20 es shown in Figure a 
The stratchable qualiSes of the filter material 28 allow Ks use in oori)unctlon 
wBh an MOaliy corrugated tube 20 as shown in Figure 3 or a nonoomigaled 
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tube.«ndaBowlube20teaot«»««rtBefcw^^,,^ 

riaias^^enexpandedtoteroundadtoT^ 

, vunBBBwna rne openings Bi material 28 do 

proper a6pCh. 

a . COW «rt*HI rtlng «rt • » «y* b p,rtba« ^ hae, „ 
<«l*«W»My<»mi,«hj(h.»ub.»Oun<lwl»to„,it^ TM. 
"«»«ir can to «.p«»«l h . hW «^ ^ ^ ^ 

agamstlhewBObore. 

Various toown techniques to txpmd 
The use Of a itexlbte matodal tor ihs ttir mrtwial 28 olww 
ino Sim and holds the Ibnnallon h te «i„r- .late h 
PotifcaasshownhFHjurei l*on«pan*it.»»iub0matertal»w«h«Hi 
finer nialerial 28 anM«d ft att as t |*rto«ted casino ^ 
Production from the IbnnafiOn. 

Tha reWbrdng Arid 26 can !»• a layw that 
^lnROur92.orllcanl»a6lnjclun8convonai«,^ 
28. •n^"Wbfoanw«26canban«|.t«anK^ 
abandlsflanafallyanopanwa»a. 

PlW without depaitinfl from the S|« of fce 

tt IS ab» within tha puMei. Of the InvenBon to use an Wlfc^ 
cross section for the tube 20 undar lf» filer materW 28 and iBS^^ 
«xpandfhecomblnaBonaoahstlhai«,alto^ H««var.thepwiBmKl«n. 



7 



09/16/2000 18:34:13 page -9- 



bodbnerrt innralm the use of a oonugaled tube under fB^ 
greater wlumetric expansions can occur ufKiemeath^^ 
beftter position K against the weObore. 

In ttie pntamA mboOmM, ttie openings 14 am lound. -Rounded 
opefdngs provide a beoar cinielufBl iniag% of the tube after 69^^ 
Mtiai openings which are slotted. Using matsftais sucti as stainiess steel 
316U yieid atrengihs of SO.O0O to 80.000 pd con be oMahed. 

It is also \Mtt«n the coope of the invenSon to provide a sufficient et^^ 
sion foree on the oonugated lube 20 to get It into the rounded poaiBon ahovm 
in figure 2 such that the fitter 28 engagee the weffiwre wnh a residuai force 
and. in certain condiBons, pushes back the fonnaiion matofials defining the 
weBbore to enieige iL 

Thsexpanskxitochnk|ueswli!ch are known can be used b> change the 
contJgurBtlon of the corrugated tube 20 under the filter matMial 28 to a 
rounded sitape. These can include devioee which emptoy a wedge wMeh is 
pushed or puled through flw tubutar or an/ ottier diMng device 
the use of roBeia wMch can be actuated radtaly outwardly to InMale the 
enp a n rt o n of the oom i galed tubular as the driver advances. 

TROSO sKn6Q viineBn^nB c^iprBOUuiB mo Aovaiu&gfisoff tnoflppanBus 
arKlmolhod as dBScribed above. In iataral oomplelk)ns thm is some imoer- 
tainly as to the distribution of the gravel around a scre^ AdcllttonaOy. the 
necessity of teavbig an annular gap for placement of the gravel ads as a 
finAaSononptoducSontromthezonein tliewellbore. In certain appOcatfons 
Involving unconsolidated shale formations, drOIng with mud can create an 
Impervious cake on the wellbore waDs which wO be detrimental to future 

a 
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cofled tubing wimth» apparatus andn-ftodastf^^ 

thepioductoposslbte<hwth»tam.ioa AooortnQljr.-nopanceDfflwnfl 
material auchaa28«<Wchcanl^rt»lclMKlh 
an u«Mytoo colled tubtaomaa^ 

fla!edWlWcoo(S!totoamund«liniloond^ H-openoelliBBrmatertal 
28 can l,e pushed llm»v aoalhrt the fonnallon wh^ 
longlcudlnal«<«»duetotheen«rftp««su,.fc«^^ 

dfrecbon. The opening size In the fltor materW 28 Is pc»dk**te and il» 
assemtrfycantwprotettcdfordelfveiytothedeslradl^ 
structure eflnunated Prior to or durthQ«»«Kpa„gto„ of Ihefl^ 

wfththeundertylrHjtube20l»tewIL Wl* vartoua lypee of n«i«rtcal 
«panstons of the undflftying tube 20 *om a oomigaled elalB to « 
state have been desoiibed. other tw^rtquestepo^ 
a9alnstthev««»rewhlle8uppoit&«|%«ha„unde^ 

pipe havingatoge open area. Intheoidaref20to40 percent aiaalsQ In th^ 
purvte-rofthemvenfioa The reWiwirHihy^r which can be be^ 

aridthe«errnateiW28,ofwiWBthifltormateHal2«.pi«veiite 

the «Berrnaterlal 28 through lheopei*vt4hihe base pft)a or tube2^ 
shown In Figure 2. 

Thefcregohg disdosure and descrfpifen of the inventten ar^ 
and expianatonr thereot and vartoue chariges in the el». shape arid 
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als. as weH «8 In lh» detalto of the llluslfated consb^^ 
without daiMrting ftoffl thft spifft of lh« Inv^^ 
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1. Aw8«bowoonipteik»teol«88^^ 

a pectMated bod/ mad* of m «9qpandiMe iratgfW; 
a fitter asaambhr moirtad ow aaM peifcnrt^ 
cover perfiDiaBona in aaU body; 

a tool aefco on aaM body to ajqwid It and saw «8r n»u^ 
aroundtteaft*if«Mftortomovatoi«nfiha«rt«»d^ 

2. TlMassambiyofGlfltnil.lkiflheroempflsk^- 

a proiBcttw cover teaaW fiBar assambT/ whWi b ran^^ 

downhole. 



3. Theassembiyofdaliiii.whefeih: 

saw «)^pandatte raateW b comisatod to fedBlato fcw^ 
tha *w«bofe, whefwipon aaM fcM)I«va^ 

tttartowaidthasurfenadaflninothawelbofe. 

4. The assembly of dafen 9, wharebi: 

said body assumaaaraundeddnviailtore^psmBion by add iDdL 

5. The assembly of daiRi1,ft>tlierooinprf8&ig: 

1 reWbfoemert bobiwBn aaw body and a« IBtar aeaembly ^ 
support eald litter assembly fci the araaof said body perfbrtfions. 
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6. Theassmnbiyofciaiml.vvherein: 

said peffbrated body comprises a segment of a ooOed tubing 

string. 

7. The assemuy of dUm 6, wherein: 

e^ segment has an open aiea in tfie range of up to sixNit 40%* 

8. The asseiribly of daim 6, wherein: 
said seTnent is llexibie. 

9. The assembly of dalm 6. wherein: 

scdd segmem is made ftom a flat merirt)er wirich is roBed bito 
tube with a sealed longitudinal Joint 

10. The assembly of eUm 6, wherein: 

sdd segment is made from a flat member and rofled spirally to 
a desired <flam^ having its spiral seam sealed. 

11. The essembly of deAn 3. wherein: 

said perforated body comprtses a ragment of a coiled tubing 

string. 

12. The assembly of dafan 11, further comprising: 

a refnforoement between said body and said filter ass 
support said IBter assembly in ttie area of said body pertbiaB^ 

12 
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13. TlwassentfiVofdaimls;fMheroonvifeing: 

a piotacihw cover fcr srid aseomMy wWdi is 

downhole. 

14. AinettiodofwMoampMion,ooinprtBiiv 

tunning ki alubite bo^wnh poribraflons and a IBtsr asaa^ 
mounted ovar the perfaiaBons on tw body; 

expanding ihe tubular body downhoiei. 

15. Tne method of dalRiKtsthereonvNlsing: 
provkflngapraleGilwacoMitng over the flier asseml^ 
removing the pn^edive covering downh<de. 

1& The method of dahn 14. ftirthor comprising: 
oofiugaSng said tubular body; 

flRerIng aald oomigaHno inio a rounded shape by vbtue of said 

eMpanding. 

17. The method of daim 14. tether comprising: 

engaging the weObom with the filar assembly due to eaM OK- 

pandbig: 

usingaeegment of ooM tubing as said tubular body. 
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I 

2 



3 assemUy. 



1 

2 



18. Ilie method of ctetfin 14, further compfteing: 
ProvWlng a support behiwen saw tubuter bocty 



19. The method of dabn 14. IkJrtheroompitoihg: 

pravfcflnganopeQereaonsaMtubiilar bod/of up to about40%. 



1 20. The method of daim 17. ftirther comprising: 

2 comigaiingsBki tubular body: 

9 altering said oonugaiing into a rounded shape by vlftue of said 

4 escpanding. 
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21. X wellbore coopletion assembly comprising an 
expandable porous downhole screen. 

22. A vellbore completion assembly as claimed in claim 
21 » wherein said screen coo^rises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assambly as claimed in claim 
22, wherein the screen^ in um, la expa n d ed so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore coiqpletion a88eiid>ly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated • 

27 . A wellbore completion ass^obly as claimed in claim 

25 or 26, wherein said coiled tubing is ea^anded, in 
use, thereby expanding said screen. 

28. A wellbore conpletion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore conipletion assembly as claimed in any of 
claims 21*29, furtber comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accoiqpaxxying drawings. 

32. A method of well completion substantially a« 
hereinbefore described with reference to the 
accompanying drawings. 
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